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1. Synthesis 
5,11,17,23-tetra-tert-Butyl-25,27-dipropargyloxy-26,28-dihydroxycalix[4] 
arene, 11 
4-tert-Butylcalix[4]arene (2.000 g, 3.08 mmol, 1 eq) was dissolved in dry acetone 
(30 mL), potassium carbonate (1.023 g, 7.40 mmol, 2.4 eq) was added and the solution was allowed 
to stir for 1 hour to allow for deprotonation. Propargyl bromide (1.262 g, 10.61 mmol, 3.44 eq) in 
acetone (10 mL) was added dropwise over 30 min and the resulting solution was heated to reflux for 
24 hrs. The solution was then allowed to cool, filtered over celite to remove any insoluble impurities. 
The filtrate was concentrated under vacuum. 2M aqueous HCl (20 mL) was added to the residue and 
the product was extracted with DCM. The organic extracts were washed with water and brine, dried 
over anhydrous Na2SO4 and evaporated to dryness in vacuo to yield an off-white solid. The pure 
product was obtained by crystallisation from DCM:MeOH (3:1, v/v) to yield a white crystalline solid, 
74%, m.p. = 210 – 212 ᵒC. 1H NMR spectroscopic data corresponded to that found in the literature.1  
 
1-Pyrenecarbaldoxime2 
1-Pyrenecarbaldehyde (200 mg, 0.86 mmol, 1 eq) was dissolved in EtOH (8 mL), 
hydroxylamine hydrochloride (180 mg, 2.50 mmol, 3 eq) was added along with sodium acetate 
trihydrate (476 mg, 3.50 mmol, 4 eq) in distilled water (4 mL). The resulting solution was heated to 
reflux for 1 hr. After cooling, distilled water (10 mL) was added and the mixture was extracted with 
EtOAc (10 mL x 3). The organic layers were combined, washed with 5% aqueous NaOH (20 mL) and 
dried over anhydrous magnesium sulphate. The solvent was removed under reduced pressure to 
yield a yellow solid, 95%, m.p. = 190 - 192 ᵒC. 1H NMR spectroscopic data corresponded to that 
found in the literature.2  
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5,11,17,23-tetra-tert-Butyl-25,27-bis[(3-(pyren-1-yl)isoxazol-5-yl)methyl]-
26,28-dihydroxycalix[4]arene, S12 
The alkyne 1 (100 mg, 0.14 mmol, 1 eq) was dissolved in EtOH (40 mL), 1-
pyrenecarbaldoxime (135 mg, 0.55 mmol, 4 eq) and Ch-T (68 mg, 0.28 mmol, 2 eq) were added and 
the solution was allowed to stir at 40 ᵒC. Ch-T, the same portion was added again at t = 3 and t = 6 
hrs. The resulting solution was allowed to stir for 18 hrs at 40 ᵒC. Following cooling, water (20 mL) 
was added. The organic layer was extracted with chloroform (30 mL), washed with 5% NaOH (20 mL) 
and dried over anhydrous magnesium sulphate. The solvent removed under reduced pressure to 
yield the crude product which was purified by flash column chromatography (SiO2, DCM; 100%). The 
pure product was obtained as a white solid following crystallisation from EtOH:DCM (2:1, v/v), 53%, 
m.p. = 224 - 228 ᵒC. 1H NMR spectroscopic data corresponded to that found in the literature.2  
 
1-Pyrenebutanol3 
1-Pyrenebutyric acid (1.000 g, 3.47 mmol, 1 eq) was dissolved in anhydrous THF (30 
mL), LAH (197 mg, 5.20 mmol, 1.5 eq) was added portion-wise at 0 ᵒC. The resulting solution was 
stirred at rt for 1 hour. The remaining LAH was quenched with 3% KOH, EtOAc (30 mL) was added 
and the solution was washed with brine. The organic extracts were dried over anhydrous MgSO4. 
The solvent was removed under reduced pressure to yield the pure product as a dark yellow oil 
which required no further purification, 95%. 1H NMR spectroscopic data corresponded to that found 
in the literature.3  
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1-Pyrenebutanal4 
1-Pyrenebutanol 16 (2.044 g, 7.46 mmol, 1 eq) was dissolved in anhydrous DCM 
(30 mL), 3 A molecular sieves (20.000 g) were added to the solution along with pyridinium 
chlorochromate (2.410 g, 11.18 mmol, 1.5 eq). The resulting solution was allowed to stir at room 
temperature for 3 hrs. After which the solution was filtered over silica and the solvent removed 
under reduced pressure to yield the pure aldehyde as a pale yellow solid, 85%, m.p. = 66 - 68 ᵒC.  1H 
NMR spectroscopic data corresponded to that found in the literature.4 
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2. 1H and 13C NMR spectra of the presented compounds 
 
Figure S1: 1H NMR spectrum (500 MHz) of 1-pyrenebutanaldoxime, 3 in CDCl3 at 25 °C. 
 
Figure S2: 13C NMR spectrum (125 MHz) of 1-pyrenebutanaldoxime, 3 in CDCl3 at 25 °C. 
6 
 
 
Figure S3: 1H1H COSY spectrum (500 MHz) of 1-pyrenebutanaldoxime, 3 in CDCl3 at 25 °C. 
 
Figure S4: HSQC spectrum of 1-pyrenebutanaldoxime, 3 in CDCl3 at 25 °C 
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Figure S5: DEPT-45 (125 MHz) spectrum of 1-pyrenebutanaldoxime, 3 in CDCl3 at 25 °C 
 
Figure S6: 1H NMR spectrum (500 MHz) of 1-pyrenebutanenitrile, 4 in CDCl3 at 25 °C. 
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Figure S7: 13C NMR spectrum (125 MHz) of 1-pyrenebutanenitrile, 4 in CDCl3 at 25 °C 
 
Figure S8: 1H1H COSY spectrum (500 MHz) of 1-pyrenebutanenitrile, 4 in CDCl3 at 25 °C. 
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Figure S9: HSQC spectrum of 1-pyrenebutanenitrile, 4 in CDCl3 at 25 °C. 
 
Figure S10: HMBC spectrum of 1-pyrenebutanenitrile in CDCl3, 4 at 25 °C. 
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Figure S11: 1H NMR spectrum (500 MHz) of S2 in CDCl3 at 25 °C. 
 
 
Figure S12: 13C NMR spectrum (125 MHz) of S2 in CDCl3 at 25 °C. 
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Figure S13: 1H1H COSY spectrum (500 MHz) of S2 in CDCl3 at 25 °C 
 
Figure S14: HSQC spectrum of S2 in CDCl3 at 25 °C. 
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Figure S15: DEPT-135 (125 MHz) spectrum of S2 in CDCl3 at 25 °C. 
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Figure S16: 1H NMR spectrum (500 MHz) of S3 in CDCl3 at 25 °C. 
 
Figure S17: 13C NMR spectrum (125 MHz) of S3 in CDCl3 at 25 °C. 
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Figure S18: 1H1H COSY spectrum (500 MHz) of S3 in CDCl3 at 25 °C. 
 
 
Figure S19: HSQC spectrum of S3 in CDCl3 at 25 °C. 
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Figure S20: DEPT-45 (125 MHz) spectrum of S3 in CDCl3 at 25 °C. 
 
 
Figure S21: DEPT-135 (125 MHz) spectrum of S3 in CDCl3 at 25 °C. 
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Figure S22: 1H NMR spectrum (500 MHz) of S4 in CDCl3 at -30 °C. 
 
 
Figure S23: 13C NMR spectrum (125 MHz) of S4 in CDCl3 at -30 °C. 
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Figure S24: 1H1H COSY spectrum (500 MHz) of S4 in CDCl3 at -30 °C. 
 
Figure S25: HSQC spectrum of S4 in CDCl3 at -30 °C. 
18 
 
 
Figure S26: DEPT-135 (125 MHz) spectrum of S4 in CDCl3 at -30 °C. 
 
Figure S27: 1H NMR spectra (300 MHz) S4 in CDCl3 at 25°C (blue), 30°C (red), 35°C (green), 
40°C (purple) and 45°C (yellow). 
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3. IR Spectra of the presented compounds 
 
Figure S28: IR spectrum of 1-pyrenebutanaldoxime (KBr Disc) at 25 °C. 
 
Figure S29: IR spectrum of 1-pyrenebutanenitrile (KBr Disc) at 25 °C. 
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Figure S30: IR spectrum of S2 (KBr Disc) at 25 °C. 
 
 
 
Figure S31: IR spectrum of S3 (KBr Disc) at 25 °C. 
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Figure S32: IR spectrum of S4 (KBr Disc) at 25 °C. 
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4. UV and Fluorescence Emission Spectra of the presented compounds and 
sensing studies 
 
Figure S33: UV spectrum of S2 (6 μM) in MeCN. 
 
Figure S34: Emission spectra of S2 (6 μM, λex = 348 nm) showing monomer emission bands 
at 384 (shoulder at 379 nm) and 403 nm and an excimer band at 480 nm. 
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Figure S35: UV spectrum of S3 (6 μM) in MeCN showing absorption bands at 240, 280 and 
348 nm. 
 
 
Figure S36: Emission spectrum of S3 (6 μM, λex = 348 nm) in MeCN showing monomer 
emission bands at 386 and 407 nm and an excimer band at 494 nm. 
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Figure S37a: UV spectrum of S4 (6 μM) in MeCN showing absorption bands at 240, 280 and 
348 nm. 
 
 
Figure S37b: Emission spectra of S4 (6 μM, λex = 348 nm) in MeCN showing monomer 
emission bands at 387 and 409 nm and an excimer band at 494 nm. 
 
 
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1
200 250 300 350 400 450 500
A
b
so
rb
an
ce
Wavelength (nm)
0
50
100
150
200
250
300
350
365 415 465 515 565 615
Fl
u
o
re
sc
e
n
ce
 In
te
n
si
ty
 (
a.
u
.)
Wavelength (nm)
25 
 
 
Figure S38: Calibration plots for i) S2, ii) S3 and iii) S4 in which the fluorescence intensity at 
the λmax was plotted against concentration in the ranges: a) 0-10/12 μM (Fitted to lines) and 
b) 0-120 μM. Red data points indicate instrument detector saturation. 
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Figure 39. Percentage change in the 
intensity of maximum fluorescence 
emission [6 µM, λex 348 nm], of the 
sensors S2 (λmax 480 nm), S3 (λmax 494 
nm) and S4 (λmax 494 nm) upon the 
addition of 10 eqs of metal perchlorates 
[S + Mn+(ClO4
-)n] (orange bars), and upon 
the further addition of 10 eqs of copper 
perchlorate [S + Mn+(ClO4
-)n + 
Cu(ClO4)2] (blue bars). 
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Figure S40: Emission spectra (λex = 348 nm) of a) S2, b) S3 and c) S4 (1-6 µM) in MeCN in the 
presence of 0-5 eqs of Cu(ClO4)2; The insets are Job’s plots in which the difference in 
fluorescence intensity multiplied by the mole fraction of the host (ΔF*χH) at the λmax was 
plotted against the mole fraction of the host (χH). (For S2, S3, S4 R2, fitted to curves, = 0.991, 
0.9903 and 0.9969 respectively). 
  
28 
 
 
 
Figure S41:  
a. Benesi-Hildebrand plots, fitted to straight lines, of the sensors, 6 µM in MeCN with 
Cu(ClO4)2 (0-2 eqs) for (i) S2 (intercept = 0.0026, slope = -8x10-8, R2 = 0.9887), (ii) S3 (intercept 
= 0.002, slope = -7x10-8, R2 = 0.9935), and (iii) S4 (intercept = 0.0012, slope = -2x10-7, R2 = 
0.9836); b and c. Stern-Volmer plots for (i) S2 (i) S3 (i) S4 in which the fluorescence intensity 
(
𝑰𝟎
𝑰
) at λmax was plotted against the concentration of Cu(II) in the range b 0-2 eqs (fitted to 
straight lines) and c 0-14 eqs (fitted to curves). 
 
 
The detection limits of the sensors  for Cu(ClO4)2 in MeCN was calculated as follows:1,2 
𝐷𝑒𝑡𝑒𝑐𝑡𝑖𝑜𝑛 𝐿𝑖𝑚𝑖𝑡 =
𝐾𝑆𝐵1
𝑆
, 
K is an arbitrary unit equal to 2 or 3, 
SB1 is the standard deviation of the fluorescence intensity at the λmax of a 6 μM solution 
of the sensor (10 samples were taken for each calculation) 
S is the slope of the calibration curve of the sensor fluorescence intensity at 6 μM in the 
presence of 0-2 eqs of Cu(II)(Figure S39). 
S2, S3 and S4 can accurately detect Cu(II) (perchlorate) ions in MeCN solution to the 
lowest concentrations of 2.2, 0.9, and 3.6 μM 
Figure S42: Detection limit calculations for S2 – S4. 
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Figure S43: Emission spectra of (i) S2, (ii) S3 and (iii) S4 (6 μM, λex 348 nm) in MeCN with 0 
(blue), 1 (orange), 10 (grey) and 100 (yellow) eqs of a) Cu(ClO4)2, b) CuCl2, c) Cu(NO3)2 and d) 
Cu(CO2CH3)2.  
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5. Electrochemistry Data 
 
The electrochemical behaviour of solutions of sensor only, S2, analyte only, copper perchlorate, (A) 
and a mixed copper perchlorate-sensor sample S2-A, were investigated in MeCN. MeCN was chosen 
as solvent due to its inertness within a large potential window; 0.1M TBAPF6 was selected as 
supporting electrolyte. Cyclic voltammetry (CV) was performed on a Solartron potentiostat, model 
1285 with presented data obtained at a scan rate of 20 mV s-1, initially swept cathodically in the 
potential window +1.7 to -1.0 V, from aerated solutions. The working electrode was a platinum disk 
(area = 0.0314 cm2) and the counter electrode was platinum wire. All potentials are quoted versus a 
Ag/Ag+ non-aqueous reference electrode (E1/2 = 0.075 V vs FeCp2), which comprised of a silver wire 
sealed in glass, containing 0.01 M AgNO3 and 0.1 M TBAPF6 in MeCN. Samples of S2, A and S2-A 
mixtures were analysed in 1 x 10-3 M concentrations in each species. To the naked eye, there was no 
difference between the appearance the S2 only, and the S2-A sample where both species were 
present at 1 x 10-3 M. Data for the S2-A samples were acquired after solutions were allowed to 
equilibrate for a minimum of 20 minutes. The Cu(ClO4)2 sensing properties of S2 are evident when 
cyclic voltammograms of S2 and S2-A solutions are compared. Figure S44b compares the same cycle 
numbers (4th CV cycle scan) and serves to highlight the rapid decrease of the oxidation peak, A2’, of 
S2 in the presence of A.  
 
 
 
(a) 
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(b) 
Figure S44: CV Data obtained at a platinum working electrode, concentrations of each species, 1 x 
10-3 M, supporting electrolyte, 0.1 M TBAPF6 in MeCN, scan rate, 20 mV s-1. 
(a). Enlarged section highlighting the absence of the Cu(II) to Cu(I) reduction peak in the S2-A 
sample. S2 (black trace); (b) A, Cu(ClO4)2, (blue trace); (c) S2-A, (red trace).  
 
(b). Typical CV data, comparing the 4th cycle scans obtained for S2 (black trace) and S2-A (blue trace). 
In the presence of A the broad peak describing the diol oxidation region decreases rapidly, indicative 
of an homogeneous catalytic reaction occurring between S2 and A.  
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6. NMR Spectroscopic Study of the Interactions between the Sensors and 
Cu(II) perchlorate, NMR Spectra of Calix[4]diquinone S1-Q2 and data in support 
of formation of S2-Q2 and S3-Q2. 
 a 
 
b 
 
  
Figure S45: 1H NMR (500 MHz) spectra of S1 (0.54 mM, CD3CN:CDCl3, 4:1, v/v) at 25°C in the 
region between: a) 8.65 and 3.00 ppm and b) 1.50 and 1.00 ppm; with increasing numbers 
of equivalents of Cu(ClO4)2: 0 (blue), 1 (red) and 2 (green). 
  
OH 
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a. 
 
b. 
 
Figure S46: 1H NMR (500 MHz) spectra of S2 (0.54 mM, CD3CN:CDCl3, 4:1, v/v) at 25°C in the 
region between: a) 8.65 and 2.50 ppm and b) 1.50 and 0.98 ppm; with increasing numbers 
of equivalents of Cu(ClO4)2: 0 (blue), 1 (red) and 2 (green). 
  
OH 
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a. 
 
b. 
 
 
Figure S47: 1H NMR (500 MHz) spectra of S3 (0.54 mM, CD3CN:CDCl3, 4:1, v/v) at 25°C with 
increasing amounts of Cu(ClO4)2: 0 (blue), 1 (red) and 2 (green) eqs in the regions between: 
a) 8.65-3.00 and b) 1.50-1.00 ppm. 
  
OH 
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a. 
 
b. 
 
 
Figure S48: 1H NMR (500 MHz) spectra of S4 (0.54 mM, CD3CN:CDCl3, 3:2, v/v) at 25°C in the 
region between: a) 9.00 and 3.00 ppm and b) 1.50 and 1.00 ppm; with increasing numbers 
of equivalents of Cu(ClO4)2: 0 (blue), 1 (red) and 2 (green). 
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a. 
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b. 
 
Figure S49: 1H NMR spectra (500 MHz) in CD3CN:CDCl3 (4:1) at 25 °C. a. S1-Q2. 
b. overlay in the region 8.60 – 3.20 ppm of the isolated S1-Q2 with the crude material from a 
small scale reaction between S1 and two equivalents of Cu(ClO4)2 in an NMR tube  
 
 
 
 
Figure S50: 13C NMR spectrum (500 MHz) of S1-Q2  in CD3CN:CDCl3 (3:1) at 25 °C. 
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Figure S51: HMBC spectrum (500 MHz) of S1-Q2 in CD3CN:CDCl3 (3:1) at 25 °C. 
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(a) 
 
(b) 
 
 
Figure S52: 1H NMR spectra (500 MHz) of the crude reaction mixtures from experiments 
conducted on a small scale in an NMR tube with the sensors (a) S2 and (b) S3 in the 
presence of a two fold (blue) and a large excess of Cu(ClO4)2 (red) in CD3CN:CDCl3 (4: :1);–
supporting formation of S2-Q2 and S3-Q2 respectively. 
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Figure S53: TLC-MS data, on the product isolated from a silica pad filtration of the crude 
mixture formed from reaction of S3 with excess Cu(ClO4)2 – supporting formation of S3-Q2; 
found {M+Na}+, 
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7. Crystallographic Data 
 
X-ray structural analyses for crystals of S1.2DCM, S3.2DCM and S4 were performed on a 
Bruker APEX Duo at 100(2) K with an Oxford Cobra cryostat, with samples mounted on a 
MiTeGen microloop using Cu Kα radiation (λ = 1.54178 Å). Bruker APEX8 software was used 
to collect and reduce data and determine the space group. Absorption corrections were 
applied using TWINABS9 (S1.2DCM) and SADABS (S3.2DCM and S4).10 Structures were solved 
with the XT structure solution program11 using Intrinsic Phasing and refined with the XL 
refinement package13 using Least Squares minimisation in Olex2.13 All non-hydrogen atoms 
were refined anisotropically. Hydrogen atoms were assigned to calculated positions using a 
riding model with appropriately fixed isotropic thermal parameters.  
The data in S1.2DCM were truncated to 0.89Å due to poor diffraction. The data were 
refined as a rotational twin with the second domain rotated from first domain by 180.0° 
about reciprocal axis 1.000 -0.001 0.004 and real axis 1.000 0.000 0.017. Twin law to convert 
hkl from first to this domain (SHELXL TWIN matrix): 1.000 0.001 0.035 -0.002 -1.000 0.000 
0.008 0.001 -1.000. Refined BASF 0.455(2). Restraints (SADI, ISOR) used to model one 
CH2Cl2. 
For S3.2DCM, two tBu groups were modelled as disordered in two positions with 
occupancies of (1) 78/22% and (2) 61/39% (1 = C31, C32, C33; 2 = C39, C40, C41). Restraints 
(ISOR, SADI) and constraints (EADP) were used and the model refined to convergence. Two 
CH2Cl2 molecules were also modelled as disordered with restrained C-Cl distances and 
occupancies of 72% and 88% for the major moieties. 
One tBu group was disordered in S4 over two positions with 70:30% occupancy and was 
modelled with constraints (EADP) and restraints (SADI). 
Crystal data and details of data collection and refinement of compounds S1.2DCM, 
S3.2DCM and S4 are summarized in Table S1. Crystallographic data, CCDC 1940024, 
1940025 and 1940026, can be obtained free of charge from the Cambridge Crystallographic 
Data Centre via www.ccdc.cam.ac.uk/ data_request/cif. 
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Table S1. Crystal Data and Structure Refinement Details 
 S1.2DCM S3.2DCM S4 
Identification code TCD392_5 TCD218 TCD388 
CCDC No. 1940024 1940024 1940025 1940026 
Empirical formula C86H82Cl4N2O6 C88H86Cl4N2O6 C86H82N2O6 
Formula weight (g mol-1) 1381.33 1409.38 1239.53 
Temperature (K) 100(2) 100(2) 100(2) 
Crystal system monoclinic monoclinic monoclinic 
Space group P21/c (no. 14) P21/c (no. 14) Cc (no. 9) 
a (Å) 23.5559(19) 20.6668(8) 33.9554(11) 
b (Å) 12.2149(10) 18.8882(7) 20.6101(7) 
c (Å) 24.8863(19) 21.5171(8) 9.7933(3) 
α (°) 90 90 90 
β (°) 91.135(5) 118.2830(17) 101.069(2) 
γ (°) 90 90 90 
Volume (Å3) 7159.2(10) 7396.6(5) 6726.1(4) 
Z 4 4 4 
ρcalc (g/cm3) 1.282 1.266 1.224 
μ (mm-1) 1.951 1.898 0.592 
F(000) 2912.0 2976.0 2640.0 
Crystal size (mm3) 0.5 × 0.1 × 0.04 0.45 × 0.05 × 0.05 0.31 × 0.09 × 0.02 
Radiation CuKα (λ = 1.54178) CuKα (λ = 1.54178) CuKα (λ = 1.54178) 
2Θ range for data collection/° 7.508 to 124.996 4.856 to 136.814 5.042 to 136.852 
Reflections collected 18289 95410 39795 
Independent reflections 
18289 [Rint = 0.1663, 
Rsigma = 0.1258] 
13552 [Rint = 0.0689, 
Rsigma = 0.0433] 
11481 [Rint = 0.0782, 
Rsigma = 0.0699] 
Data/restraints/parameters 18289/7/898 13552/114/983 11481/74/892 
Goodness-of-fit on F2 1.265 1.034 1.035 
Final R* indexes [I ≥ 2σ (I)] 
R1 = 0.1283, wR2 = 
0.3352 
R1 = 0.0887, wR2 = 
0.2551 
R1 = 0.0475, wR2 = 
0.1107 
Final R indexes [all data] 
R1 = 0.1819, wR2 = 
0.3772 
R1 = 0.1125, wR2 = 
0.2835 
R1 = 0.0656, wR2 = 
0.1198 
Largest diff. peak/hole (e Å-3) 0.98/-1.10 0.75/-1.53 0.20/-0.28 
Flack parameter - - -0.05(18) 
*R1 = Σ||Fo| − |Fc||/Σ|Fo|, wR2 = [Σw(Fo2 − Fc2)2/Σw(Fo2)2]1/2. 
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(i) 
 
 
 
 
(ii)      (iii) 
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(iv) 
Figure S54.  
(i) Ball and stick image and (ii) thermal ellipsoid plot (atomic displacement shown at 50% probability) 
for the Asymmetric unit of S1.2DCM with heteroatoms labelled only. Hydrogen atoms omitted for 
clarity. DCM solvent molecules shown inside the calix[4]arene cone and near an isoxazole ring. 
Dashed lines indicate both conventional OH…O and non-conventional CH…O hydrogen bonding 
interactions. 
(iii) Partial packing of S1.2DCM (ball and stick) showing the interdigitating pyrene groups. 
(iv) Packing diagram of S1 viewed normal to the b-axis showing the head tail/tail head packing 
arrangement separated by DCM solvent channels. Each stack has DCM in cone terminals. 
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(i) 
 
 
(ii)       (iii) 
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(iv) 
Figure S55.  
(i) Ball and stick image and (ii) thermal ellipsoid plot (atomic displacement shown at 50% probability) 
for the Asymmetric unit of S3.2DCM with heteroatoms labelled only. Hydrogen atoms omitted for 
clarity. DCM solvent molecules shown within and also without the calix[4]arene cone. Dashed lines 
indicate both conventional OH…O and non-conventional CH…O hydrogen bonding interactions. 
(iii) Partial packing of S3 viewed normal to the π-π plane showing intermolecular π-π stacking 
between neighbouring pyrene units. 
(iv) Packing diagram of S3 showing the sinusoidal packing arrangement with DCM in the channel 
trough and opposite cone DCM in the channel peak. 
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(i) 
 
 
(ii) 
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(iii) 
 
(iv) 
 
Figure S56.  
(i) Ball and stick image and (ii) thermal ellipsoid plot (atomic displacement shown at 50% probability) 
for the Asymmetric unit of S4 with heteroatoms labelled only. Hydrogen atoms omitted for clarity. 
Only major disordered moiety shown (disordered tBu group 71% occupied).. 
(iii) Partial packing diagram of S4 showing the close packing enabled by the partial-cone 
arrangement. 
(iv) Packing and partial packing diagram of S4 (normal to b-axis) showing the close packed stacks 
with the vertical tBu separating the layers. The tBu’s ‘sit’ in a cup formed by pyrene moieties of the 
next layer. 
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Table S2. Characteristic structural features for S1.2DCM, S3.2DCM and S4 
 S1.2DCM S.3DCM S4 
 
Conformation slightly asymmetric cone Pinched cone Paco-OMe 
    
Upper rim 
diameter 
8.443(12) & 7.898(1)Å 
[C5…C19 & C11…C27 
respectively] 
7.38213(18) & 9.2420(3)Å 
[C13…C27 & C5...C20 
respectively] 
 
    
Lower rim 
diameter 
3.803(9) & 4.079(8)Å 
O1…O23 & O15…O31 
respectively] 
3.21620(9) & 4.49412(11)Å 
O1…O3 and O2…O4 respectively) 
5.480(4) Å (O2…O4). 
    
Lower rim 
H-bonding 
O1…O15 = 2.696(8); 
O23…O31 = 2.730(8)Å 
O1…O2 = 2.85870(8); 
O3...O4 = 2.80267(10)Å]. 
NA 
    
Isoxazolo-
pyrene torsion 
angles 
N52-C53-C55-C68 = 140.1(9) 
and 
N74-C75-C77-C90 = 149.6(9)° 
N50-C51-C53-C54 = -141.658(1) 
and 
N73, C74-C76-C89 = 153.608(1)° 
N50-C51-C53-C66 = 
139.0(4) 
and 
N72-C73-C75-C88 = -
46.4(4)° 
    
Ring plane 
normal 
isoxazole 
pyrene twist 
angles 
39.674(3), & 148.622(3)° 
[O51N52 to pyrene & O73N74 
to pyrene respectively] 
42.2990(11)° & 25.3408(8)° 
[O49N50 to pyrene and O72N73 
to pyrene respectively] 
140.91(11) & 
50.27(12)° 
    
Solvent of 
Crystallisation 
One DCM Cl “down” within 
cavity 
The second DCM external to 
the cavity and lying near one 
of the isoxazole rings 
One DCM CH2 ‘down’ in the 
cavity, with both Cl atoms ‘up’. 
The second DCM external to the 
cavity 
No Solvent 
    
Packing Pack as pairs with the tail 
ligands interdigitating. 
The pairs form stacks parallel 
to the b-axis with DCM 
solvent channels between 
and terminating each stack 
Intermolecular π-π stacking 
between a pyrene unit on one 
molecule with one on its 
symmetry generated neighbour; 
face-to-face overlap,  
[plane to plane centroid = 
3.37501(8) Å], [C53-C66 
symmetry code 1-x, 1-y, 1-z]. 
The second pyrene unit of each 
discrete molecule was not 
involved in either inter- or 
intramolecular π-π stacking. 
Head (tBu)-to-tail 
(pyrene) 
arrangement with no 
significant intra or 
intermolecular 
interactions 
    
Stabilising 
interactions 
Intramolecular CH…O, and 
both intra and intermolecular 
CH…N interactions stabilizing 
the structure 
C57…N52 = 2.986(11) 
C94…N52 = 3.472(16) 
C16…O51 = 3.401(10)Å 
 No significant intra or 
intermolecular 
interactions 
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